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Abstract
To date, many studies have assessed the measurement invariance of a wide variety of measures across  Internet 
and paper-and-pencil conditions; however a relative dearth exists in the literature investigating measurement 
invariance across administration modes for differing subgroups of respondents. Using MIMIC modeling, this 
study assessed whether gender and age of the respondent systematically influenced responding according to 
administration mode above and beyond measurement invariance. Consistent with past research, this study 
demonstrated that job satisfaction ratings were indeed measurement invariant across Internet and paper-and-
pencil conditions, however, older respondents tend to differentially rate job satisfaction according to 
administration mode. Implications are discussed .
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Measurement is often defined as the systematic 
assignment of values on constructs to represent 
characteristics of persons, entities, or events ( Vandenberg 
& Lance, 2000). In the field of industrial/organizational 
psychology, researchers and practitioners employ the use 
of differing types of measures in order to characterize 
persons, groups, and/or organizations. Measurement has 
gained research attention over the last decade or so, 
most notably in the industrial/organizational psychology 
literature, specifically because it delineates, defines, and 
gauges the degree of congruence between theory and 
obtained data. Recent advances in theory in conjunction 
with the advent of more sophisticated analytical/ 
measurement tools has allowed many researchers to begin 
to address the issue of measurement invariance  across 
populations,  subgroups, or experimental  conditions. 
Measurement invariance is most often tested using 
multi-group confirmatory ( MGCFA ), which takes place 
over a number of successive steps involving a series of 
nested models. At each step, an additional constraint of 
invariance is added to subsets of parameters (i.e., factor 
loadings, error variances, factor variances) and the fit of the 
resulting model is assessed to determine if the forced 
invariance has worsened the fit of the model (Vandenberg 
& Lance, 2000). 
Due to any number of interpersonal, social, cultural, or 
demographic differences, respondents may not approach, 
and thus respond to, a given measurement  instrument in 
the same way. As such, to date, researchers and 
practitioners have examined measurement invariance over 
several types of grouping conditions including 
multisource performance appraisal ratings sources 
(Cheung, 1999; Woehr, Sheehan, & Bennett, 1999), 
gender ( Whitaker, 2004a), and across cultures ( Lam, 
Hui, & Law, 1999; Ployhart, Wiechmann, Schmitt, 
Sacco, & Rogg, 2003). 
Recently, researchers have also begun investigating 
the extent to which differing employee attitude survey 
administration modes affect measurement invariance as 
more and more researchers and practitioners have turned 
to Internet-based administration as a method for 
collecting survey/questionnaire data as opposed to the 
traditional paper-and-pencil modes of administration 
(Church, 200 I ; Thompson, Surface, Martin, & Sanders, 
2003 ). While disadvantages of Internet-based 
assessment do exist (i.e., multiple submissions, lack of 
experimental control, drop- out, questionable external 
validity; Kranzt & Dalal, 2000; Reips, 2002), the move to 
Internet-based survey administration is not surprising 
given the reported advantages of collecting data over the 
Internet. For example, Internet- based assessment 
grants one access to a relatively large number of 
participants, better generalizability, and cost savings 
over traditional paper-and-pencil surveys ( for reviews, 
see Barak & English, 2002; Buchanan, 2001; Reips, 
2002; Thompson et al., 2003; Yun & Trumbo, 2000). 
Despite the obvious widespread utilization of the 
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Internet as a data collection medium, in practice one 
frequently overlooked and untested assumption is that the 
measurement instrument in use functions the same across 
Internet  and  paper-and-pencil   administration   methods ( 
i.e., measurement invariant; Cheung, 1999). However, if
the measurement instrument functions differently across 
administration modes, those collecting survey data should 
feel compelled to analyze and report the data separately 
according to administration method. If separate analyses 
are not done and nonequivalent data sets are combined a 
true picture of employee attitudes may not emerge. Thus, 
an unnecessary intervention may be implemented on the 
basis of wrongful data compilation or conversely, a much- 
needed intervention may go unimplemented. Either alter- 
native could prove costly for an organization. If, on the 
other hand measurement  invariance does indeed exist for 
a given measurement instrument, those concerned may 
focus their attention on the interpretation of the combined 
results and apply interventions as necessary, resting 
assured that both data sets are statistically comparable. 
Recent research has indicated that surveys may not 
function in the same way across administration mode. For 
example, Joinson  ( 200 I ) demonstrated that participants 
who perceive themselves to be visually anonymous and 
experience heightened feelings of private self-awareness 
tend to disclose more personal information than  those 
who perceive themselves non-anonymous with reduced 
private self-awareness. Given that paper-and-pencil ad- 
ministration is usually carried out in the presence of an 
administrator while Internet surveying usually lacks this 
control ( Barak & English, 2002), one may expect that sur- 
vey respondents would experience feelings of anonymity 
and private self-awareness to differing degrees based on 
administration mode. If this were the case, survey 
respondents would likely self-disclose to differing degrees 
based on administration mode. Similarly, respondents 
may respond differentially to surveys based on various 
technical characteristics present during Internet 
administration. For example, survey respondents may use 
differing Web browsers, different monitor sizes, or 
Internet connections. If researchers ignore this technical 
variance, error may be introduced with an attendant 
disruption in data quality ( Reips, 2002). 
While the aforementioned literature suggests that 
elements may exist with the potential to impact cross-
mode measurement equivalence, and indeed some 
researchers have demonstrated systematic differences 
according to administration mode ( Dillman & Bowker, 
200 I ; Reips, 2002b ), fortunately, to date, research has 
generally demonstrated that survey respondents view the 
dimensionality of the constructs similarly and that items 
measure the constructs in the same way across 
administration mode. Indeed measurement invariance 
across Internet and paper-and- pencil administrations has 
been replicated for measures such as self-monitoring ( 
Buchanan & Smith, 1999), personality ( Buchanan, 200 I ; 
Pasveer & Ellard 1998), self-efficacy & technology 
course satisfaction ( Burnkrant 
& Taylor, 2001 ), organizational justice  (Stanton,  1998), 
360 feedback ( Fenlason, 2000), selection ( Ployhart, et al., 
2003 ),  performance  appraisal  ( Maurer,  Raju,  &  Collins, 
1998), and employee attitudes ( Etchegaray, Sexton, Helm- 
reich, & Thomas, 2003; Spera & Moye, 2001 ; Whitaker, 
2004b ). Furthermore, evidence exists suggesting that the 
two administration modes may be qualitatively equiva- 
lent as well. Preckel and Theimann ( 2003) found that item 
discrimination, reliability estimates, and criterion-related 
validity were remarkably similar for an online and paper- 
and-pencil measure of intellectual giftedness. Similarly, 
Meyerson and Tryon ( 2003 ), investigating the extent to 
which construct validity is affected using differing ad- 
ministration methods, demonstrated similar estimates of 
internal consistency and equivalent validity coefficients 
with other relevant scales. Importantly, these results sug- 
gest that the nomological network of a given measure may 
hold up well across Internet and paper-and-pencil admin- 
istrations. Thus, it seems reasonable to assume that, as a 
whole, respondents use the same psychological  metric 
when responding to Internet or paper-and-pencil surveys. 
To begin with, the present study re-examines the in- 
variance of ratings over Internet and paper-and-pencil ad- 
ministration modes. Given the preponderance of research 
findings indicating that ratings generally remain invariant, 
the following hypothesis is proposed: 
 
HYPOTHESIS ONE 
Job Satisfaction Ratings Will Demonstrate 
Measurement Invariance Over Internet and 
Paper-and-Pencil Administration Modes 
 
While identifying any potential sources of invariance 
across administration methods is of great practical 
importance, this study also seeks to extend the findings 
of the aforementioned literature by investigating whether 
differing subgroups respond equivalently when providing 
ratings via paper-and-pencil and Internet administration 
method. 
To date, very few researchers have investigated whether 
ratings made by members of differing subgroups are in- 
variant with respect to data obtained from differing 
administration methods. I n the sole study carried out 
assessing subgroup cross-mode  rating  tendencies,  Reips 
and  Franek ( 2004 )  investigated  whether  anonymity,  
voluntariness, and age affects latent job satisfaction  ratings.  
Their results suggest that across administration mode ( 
Internet vs. paper-and-pencil ), age remains positively 
correlated with latent job satisfaction ratings. This study  
notwithstanding, the dearth of research into cross-mode 
subgroup ratings invariance stands in stark contrast to the 
vast literature indicating that a ) males and females differ 
with respect to computer anxiety, b) age is correlated with 
computer anxiety and  c) technical  variance  impacts  
survey responding. 
Factors Impacting Subgroup Cross-Mode 
Invariance 
Many studies have demonstrated that females report 
higher levels of computer anxiety than males ( Brosnan, 
1998; Liu, Reed & Phillips, 1992; Rosen & Weil. 1994 ). 
Furthermore, these effects have been demonstrated in a 
variety of environments and across age groups ( Wi lliams, 






Computer anxiety has generally  been  conceptualized 
as a fear related to the use of computers, or feelings of 
intimidation and hostility toward this form of technology 
( Meier, 1985; Glass & Knight, 1988). Research has shown 
that computer anxiety is negatively related to performance 
on computer-based selection tests ( Frericks, Ehrhart, & 
O'Connell, 2003) as well as performance on simple tasks 
that require the use of a computer ( Brosnan, 1998; Mahar, 
Henderson, & Deane, 1997; Rosen & Weil, 1995). 
Furthermore, Mahar et al. ( 1997) demonstrated that 
those with higher levels of computer anxiety tended to 
complete simple computer tasks more slowly. 
More recently, Durndell and Haag (2001 ), investigating 
the effects of gender on computer anxiety, demonstrated 
that males tend to report greater computer self-efficacy, 
lower computer anxiety, more positive attitudes toward the 
Internet and longer use of the Internet than females. The 
authors further argue that the literature on attitudes and 
anxiety toward computers is likely to extrapolate to the 
Internet. Thus, if females generally exhibit more 
computer anxiety than males, one may expect a disruption 
in the quality of data obtained from Internet administration, 
which in turn, may negatively impact ratings invariance 
across pencil-and-paper and Internet administration 
modes. 
Similarly, another stream of research has shown that 
older employees consistently  demonstrate  higher  levels 
of computer anxiety than younger workers ( Honeyman & 
White, 1987; Johnson, 1987; Rosen & Weil, 1995 ). Re- 
searchers theorize that due to the wide-spread advent of 
computer technology, re-education becomes a very salient 
necessity for the older employee. In the employment set- 
ting, when progress in the individual career is threatened 
by lack of technological background the older employee 
facing the loss of a job or opportunity for advancement 
becomes a prime candidate for joining the ranks of the 
computer anxious. 
Lastly, technical variance may affect latent responses 
as a function of demographic variables, particularly age. 
As previously outlined  considerable  technical  variance 
in Internet-based  studies exist as respondents may utilize 
computers with differing hardware/software 
characteristics ( i.e., differing browsers, monitors, or 
network connections) which may ultimately contribute 
to a different appearance of, and responding to, online 
surveys. Working under the assumption that older 
respondents are more likely to use older  or more 
outdated monitors or Web browsers than younger 
respondents, one may expect technical variance to 
influence the ratings of older respondents to a greater 
degree than those of younger respondents during online 
responding. Thus, a greater degree of technical variance 
for older employees may lead to ratings invariance 
across modes as a function of age. 
 
Demographics and Job Satisfaction 
The present study suggests that a disruption in data 
quality may be made manifest in the degree to which the 
background variables of gender and age correlate with 
latent job satisfaction differentially across the modes of 
administration. For example, it has been shown over the 
course of many  studies that  females and older employ- 
ees generally report higher levels of job satisfaction than 
males or younger employees on paper-and-pencil surveys 
( Bedeian, Ferris, & Kacmar, 1992; Gibson & Klein, 1970; 
Glenn, Taylor, & Weaver, 1977; Reips & Franek, 2004; 
Varca, Shaffer, & McCauley, 1983 ). While several expla- 
nations have been proposed for women's higher levels of 
job satisfaction,  the  explanation  most  commonly  cited 
is that women may be socialized to refrain from 
expressions of discontent to a greater extent than men 
(Hodson, 1989). In terms of age, the ubiquitous link 
between age and job satisfaction is thought to result for 
from younger workers adopting higher expectations than 
older workers. Younger workers therefore become more 
frequently and more easily disappointed while older 
workers have abandoned their expectations, and are thus 
less unhappy (more satisfied). An alternative explanation 
for this effect is that those dissatisfied may choose to 
leave the organization, while those satisfied remain and 
grow older and perhaps move into more satisfying jobs 
than those held by younger workers. 
Given the previously outlined findings, awareness of 
differential attitudes toward the use of computers by 
differing subgroups may be an important factor to 
consider when developing and designing Internet-
based survey initiatives or programs. As research has 
shown that even minimal involvement in computer-
related activities can become an anxiety-provoking 
situation for those suffering from computer anxiety ( 
Paxton & Turner, 1984), those prone to computer 
anxiety may read instructions improperly, ignore 
disclaimers more frequently, or respond in a half-
hearted manner to a greater extent than those who do 
not suffer from computer anxiety, thus potentially 
disrupting data quality. In the end, survey responses 
may be influenced by demographic variables that may 
be ascribed to the rater. For example, the rater's sex or 
age may influence latent job satisfaction variability, 
even if these variables operationally have nothing to do 
with the construct for which the rating is being made 
(Guion, 1983). 
Given the recent surge in online surveying, it is not hard 
to imagine a scenario in which  a researcher/practitioner 
gathers attitudinal data at Time I using traditional paper- 
and-pencil surveying techniques, then later implements 
Internet surveying at Time 2. If female employees' or 
older employees' computer anxiety negatively impacts 
responding to the Time 2 survey, cross-mode 
measurement equivalence may break down as females or 
older workers may no longer respond similarly or view the 
dimensionality of the constructs in the same way across 
administration mode. Thus, it is possible that observed 
attitudinal differences in data sets between Times I and 2 
may lead one to conclude that a shift in attitudes had 
occurred for females or older employees where, in reality, 
any observed differences in responding may have simply 
been a reflection of and reaction to computer anxiety. 
In order to assess the effects of administration mode 
on subgroup responding, the present study seeks to 
identify and test latent job satisfaction variability across 
administration mode using a model known as a 






Goldberger, 1975). MI MIC models extend MGCFA by 
analyzing the indirect effects of background variables, 
exogenous variables, or any other type of covariate on 
latent satisfaction variability in order to further analyze 
measurement  invariance and population  heterogeneity 
( Muthen & Muthen, 2001 ). In a MIMIC framework, an 
indirect effect for a given covariate would indicate that 
mean differences for latent satisfaction variability were 
found as a function of differing levels of that covariate. 
Logically, satisfaction ratings inherently necessitate that 
evaluative judgments be made regarding a target 
construct. However, the administration mode employed 
for data collection may impact the manner in which 
responding is carried out for a given level of a grouping 
variable (i.e., gender or age) 
This study seeks to further contribute to the literature 
by employing a repeated measures design to investigate 
the impact of differing survey methodologies on a widely- 
used job satisfaction measure, the Job Descriptive Index 
(JDI: Smith, Kendall, & Hulin, 1969). To date, very few 
researchers have investigated cross-mode equivalence 
using a repeated measures framework. Barak and Cohen 
(2002), investigating measurement equivalence of a 
popular measure of career interests, found that while 
test- retest correlations were relatively high over a six-
week period, three of the six subscale means were 
elevated for the Internet condition. As this study 
illustrates, the fundamental advantage of the repeated 
measures design over a between subjects design is the 
reduction in error variance associated with individual 
differences ( Robin- son, 1981 ). That is, the use of a 
repeated measures de- sign removes error variance  
from the denominator of the F-ratio test thereby 
increasing statistical power to detect mean differences. 
For the purposes of this study, if gender or age leads 
to small systematic differences in cross-mode 
responding, a repeated measures design may be 
required to detect cross-mode differences as a 
between-subjects design may lack the power to discern 
any existing differences. Using a repeated measures de- 
sign to detect small differences in cross-mode data is a 
nontrivial endeavor as organizations typically analyze 
data from one time period to the next using a repeated 
measures framework as a means of tracking important 
organizational variables over time. If small systematic 
differences in employee responding emerge due a change 
in administration mode from one time period to the next, 
an organization may perceive that a statistically 
significant shift in employee attitudes had changed over 
time, when in reality, this disruption occurred as a 
result of differential responding according to survey 
technique. Thus, detecting whether small changes in 
the data take place as a function of administration 
mode becomes particularly salient. Past research 
assessing measurement equivalence with between-
subjects analyses has failed to take this into account. 
Given that organizations typically utilize repeated 
measures analyses, this study hopes to more closely 
reflect analyses more typically seen in applied settings. 
Thus, the following hypothesis is proposed: 
 
HYPOTHESIS TWO 
Latent Job Satisfaction Variability Will Differ 
For  Gender  and Age Across  Internet  and 
Paper-and-Pencil  Administrations 
 
Method 
Participants. Two hundred and sixty nine employed MBA and 
doctoral students from a private, mid-sized Midwestern university 
were recruited to take part in the study. Of this number, survey 
responses to both the online and paper-and pencil survey were 
obtained from 1 1 7 participants, reflecting a response rate of 43.4%. 
Analyses revealed no differences in gender or age between 
respondents and non-respondents. This sample size is adequate for 
the factor analytic purposes of this study. Guadagnoli and Velicer ( 
1988) recommend a sample size of between 100 and 200 for 
stable factor solutions, while Nunnally ( 1978) suggests a 
participant to item ratio of 1 0: 1. While lacking three participants 
to fulfill the Nunnally ( 1978) criteria, we argue that, for the most 
part, both of these guidelines are satisfied with the current sample 
size. 
The mean age of the participants was 29.37 (SD =  7.25) with 
an average organizational tenure of approximately 28.09 months, 
working an average of 27.6 hours per week. Participants held jobs 
in multiple categories including office and administrative support, 
education, and sales. The final sample was split between gender; 
male 53%, females 47%. 
Measures. Participants were recruited by the primary 
experimenter (a male) and asked to anonymously complete all six 
items from each of two subscales of the JD! ( Supervision and Wt1rk 
Itself) on both a paper-and-pencil and Internet version of the 
survey. Participants were asked to supply  satisfaction ratings with 
their  primary jobs in mind. That is, if a participant was employed 
in more than one position, he/she was instructed to make satisfaction 
ratings based on the position he/she considered primary. The JDI 
was chosen because it is considered one of the most carefully 
constructed measures of job satisfaction in use today ( Rosznowski, 
1989 ). These scales and items were chosen on the basis of Gregson 's 
( 1987) findings that using the six items that loaded highest on each 
dimension, even when converted into a five-point scale, loaded the 
same as they did for Smith. et al. ( 1969) when the test was 
developed. As such, researchers can abbreviate the JDI and use a 
Liker! scale ( strongly agree to strongly disagree ) without 
interfering with dimensionality. Furthermore,  these  scales 
demonstrated  high  internal  consistency ( .86 and  .84. respectively 
), and do not  inter-correlate  very  highly ( Suspension-Work Itself; 
.37). 
In order to minimize memory effects across administrations, the 
12 items making up the three subscales were first embedded within 
52 filler items for the paper-and-pencil administration, then 
embedded then embedded within 52 different filler items for the 
Internet administration. The 12 JD! items maintained their order and 
position between administrations, with the filler items serving to 
"mask'" their repeated presence. For this task, all filler items for both 
versions were taken from the Devine Inventory (Conoley & lmpara, 
1995) and set to the same five-point scale as the JD! items. The 
Devine Inventory is a behavioral profiling instrument that taps 33 
behavioral and personality descriptors including aggressiveness, 
sociability, initiative, etc. In order to n:ducc the possibility  of 
confounding  administration mode with filler item use, the JCI sub-
facets were embedded within the same Devine Inventory construct 
for both administration modes. For example, if the JD! Supervisor 
factor was embedded within the Sociability facet of the Devine  
Inventory for paper-and-pencil ad- ministration, the Supervisor 
factor was embedded within the same Devine inventory scale for 
Internet administration, however, different Sociability items were 
used. This way, a balance was struck between minimizing memory 
effects, by using differing items across modes, while decreasing the 
confounding effects of this practice. As analysis was only carried out 
on the 12 JDI items, data from filler items were omitted from 






pencil and Internet surveying conditions while counterbalancing for 
order effects, the following procedure was used: During class time, 
sixty-two of the 1 17 participants (53%) completed the paper-and- 
pencil survey first. To each survey was attached an identification 
number which they were instructed to take with them as they would 
be asked to supply this number during Internet surveying. Once 
paper-and-pencil surveying had been completed participants were 
informed that they would receive an email (the address was supplied 
to the experimenter by the participants) one week from the then-cur- 
rent date that contained a link to the Internet survey. They were 
further informed that the Internet survey would remain accessible 
24 hours a day, for a seven-day period and that the survey nay be 
taken at any point during this period. The email containing the 
embedded link and access password to the survey was sent via email 
one week later. While the embedded link was not individualized 
each participant was given a unique password to the survey site. 
This password was a number which also served as a code for 
identification purposes, allowing the researcher to pair the paper-
and-pencil and Internet responses. In order to ensure that the 
differing surveys appeared as similar as possible to those with 
differing browsers and/or monitors, visual comparisons of the paper-
and-pencil and Internet surveys were carried out over varying 
browsers  and resolutions. In the end the paper-and-pencil and 
Internet versions of the survey were identical in format and length, 
however, minor variations in appearance were evident. For example, 
at higher resolutions, more items were displayed on-screen than at 
lower resolutions. Despite this, the only differences between the 
surveys were the masking items. 
The other 55 participants (47%), received essentially the same 
treatment in the reverse order. Participants were informed that they 
would receive an email with an embedded link to the survey, which 
they had one week to complete. Participants were instructed that 
Internet surveying would be done first and paper-and-pencil 
administration would be done two weeks from the then-current 
date. The email sent to participants followed the same procedure as 
above. The emailed link took them to the instruction page, and the 
instruction page was linked to the survey page. Two weeks later, 
the experimenter returned to the class and paper-and-pencil 




Following the steps outlined by Vandenberg and Lance 
(2000), we first investigated whether the covariance 
matrices differed significantly across Internet and paper-
and- pencil administrations in order to test Hypothesis 
One. This test is an omnibus test of overall measurement 
invariance. In this model everything is constrained to be 
equal (factor form, factor loadings, item indicator 
variances, and factor variances), so obtaining 
acceptable fit here indicates that no further model 
testing is required. Upon comparing the covariance 
matrices across the two administration modes, the chi-
square significance test indicated that the covariance 
matrices are non-invariant across the 
administrations [x2 ( I 10) = 216.47, p < .05] see Table I. 
However, given this statistic's extreme sensitivity to model 
complexity, sample size, and model misspecification, 
many researchers have recommended assessing model 
fit based on various absolute and incremental fit 
indices ( Bentler & Bonett, 1980; Cheung & Rensvold, 
2001; Ding, Yelicer, & Harlow, 1995; Hu & Bentler, 
1999). The obtained fit indices indicated acceptable fit 
for the model 
(CFI = .92, RMSEA = .08, SRMR = .07). While the ob- 
tained val ues for these fit indices are slightly lower than 
contemporary values required (CFI = 0.95, RMSEA = 
0.06 ), given that smaller sample sizes are widely known 
to affect the estimates of fit measures (Boomsma, 1983; 
Hu, Bentler, & Kano, 1992), we chose to use the more 
liberal cutoff values associated with more established 
criteria. Furthermore, more traditional guidelines also 
corroborated model fit. For example, Carmines and 
Mciver 
( 1981) suggested that a x2/df ratio of no more than three 
serves as an adequate indicator of good fit. Based on this 
indicator, the obtained cross-mode covariance matrices are 
equivalent (x2/df ratio = I.97). Given these results, it is 
argued by the authors that consistent with Hypothesis 
One, job satisfaction ratings are indeed invariant across 
paper-and-pencil and Internet administrations. 
In order to test for the effects of the covariates (gen- 
der and age) on latent job satisfaction variability across 
administration modes, a MIMIC model was assessed. 
This test examines the significance of the relationships 
between the covariates and latent job satisfaction across 
administration modes by comparing a model in which 
these relationships are constrained to be equal across ad- 
ministration modes to one in which the relationships are 
free to vary across administration mode. The constrained 
model produced a significantly worse fit to the data  in terms 
of the chi-square significance test [i1x2(4) = 60.92, p < 
.05] as well as a change in CFI of .0 I . The change in CF! 
of .0I indicates a decrement in model fit, according to 
guidelines developed by Cheung and Rensvold (2002). 
Next, we let each covariate vary across administration 
modes one at a time and compared the fit each of these 
models to the model in which all relationships were con- 
strained to be equal across administration mode. Only the 
model assessing the improvement in model fit when the 
effects for age were free to vary produced  a significant 
improvement in terms of the chi-square and practical 
indexes [i1x 2(4) = 15.97, p < .05]. Table 2 shows that in 




Results of Tests of Measurement Invariance Across Paper-and-Pencil 
and  Internet Administrations 
  
Model df x2 Mt t.x2 CFI RMSEA SRMR 





Note-CF!, comparative fit index; RMSEA, root mean square error of approximation; SRMR. 
standardized root mean square residual.   'p < .05. 
Equal covariance matrices 1 10 216.47'  .92 .08 .07  
Baseline MIMIC model 124 293.76'  .91 .09 .08 
Constrained MIMIC model 136 354.68' 1 2 60.92' .90 .08 .08 
Age 132 338.71 ' 4 15.97' .91 .08 .08 







icantly correlated with both satisfaction dimensions. That 
is, in the paper-and-pencil condition, over both 
satisfaction variables, satisfaction increases with age. 
However. Age was not related to either satisfaction 
construct for those responding via the Internet 
administration mode. 
The model for gender failed to produce significant 
increases in the chi-square difference test, nor any sig- 
nificant changes in any of the practical indices [X2( 4) = 
4.65 , p < n.s., CF!= .91, RMSEA = .09, SRMR = .08]. 
Inspection of Table 2 indicates that despite administration 
mode, females report higher levels of satisfaction than 
males. Thus, Hypothesis Two was partially supported. 
While the relationship between respondent gender and la- 
tent job satisfaction variability remained invariant across 
administration mode, respondent age related to latent job 
satisfaction variability differently across paper-and-pencil 
and Internet administrations. 
The results of an effect size analysis suggest that age 
interacts with administration mode to produce a value 
decrement of approximately 0.2 on a five-point Likert 
scale as one moves from paper-and-pencil administration 
to Internet surveying. While this value may seem minimal, 
on a practical level, this decrease in latent satisfaction 
ratings as a function of administration mode could (and 
in this data set actually did) lead to apparent significant 
differences in satisfaction for older employees. 
 
Discussion 
Importantly, these results reaffirm past research  that 
has shown measurement invariance between differing 
survey administration modes (e.g., Ployhart et al., 2003; 
Whitaker, 2004 ), however, the MIMIC method used in this 
study suggests that respondent characteristics may 
systematically influence the responses made to the 
measurement device differentially across administration 
mode. 
Consistent with past research indicating that  females 
generally report higher levels of job satisfaction than 
males (e.g., Kacmar & Ferris, 1989), the results of the 
present study indicate that females tend to be more 
satisfied with both the supervision and the work itself 
than their male counterparts. Furthermore. the results of 
the MIMIC modeling suggest that this relationship is 
consistent across survey administration modes. 
Conversely, a significant finding emerged for the 
respondent age covariate. These results suggest that 
while age was positively related to job satisfaction for 






Relationships Between Covariates and 
Latent Satisfaction Constructs Across Administration 
 
Satisfaction  Dimension 
Administration  Mode Variable Supervision Work Itself 
- - ---- - - 
 
Paper and pencil Age .32' .33' 







---- --- - 
Note- For the gender variable. males were coded as 1 and females as 
2.    'p < .05. 
 
this relationship was not evident for ratings provided via 
Internet administration. An important point to bear in mind 
regarding this finding is the repeated measures design of 
the study. That is, the same employees responded to the 
same survey items over differing administration modes. 
Given these results, it may serve organizations well to 
first identify if this issue exists within its workforce, and 
then assist those employees who feel uncomfortable using 
newer forms of technology for data collection purposes. 
For example, Reips ( 2002) advocate the adoption of a 
multiple site entry technique wherein an experimenter (or 
organization ) may strategically segment the its sample (or 
workforce) on any number of variables ( for example by 
age). send each segment a unique URL to the same on- 
line survey, and upon data collection, analyze the data for 
evidence of self-selection measured via drop-out. Upon 
diagnosing that older workers within the organization 
differentially refrain from online surveys, the 
organization may intervene by instituting programs 
meant to alleviate distress surrounding this data collection 
medium. 
While much research has examined the difficulties 
faced by older workers in the workforce (e.g., Sterns & 
Doverspike, 1989), little research has examined the 
influence of age on the acceptance of technology. On the 
practical side, if the differential effects observed are a 
result of computer anxiety, then this suggests that 
organizations would do well to consider interventions 
aimed at reducing this anxiety through computer training, 
as computer anxiety is a temporary condition that can be 
reduced through a comfortable learning environment ( 
Ayersman & Reed 1996). Indeed research has 
demonstrated the success with which cooperative learning 
alleviates the negative effects of computer anxiety ( 
Dupin-Bryant, 2002; Keeler & Anson, 1995 ). However, 
if these findings do not directly result from an inherent 
tendency toward computer anxiety for the older worker, 
rater training in organizations should take into account the 
influence of these demographic variables on ratings. For 
example, specific training programs could be developed 
and targeted to older workers in order to influence latent 
satisfaction rating variability through a reduction in rater 
biases (e.g., halo, severity, etc.). 
Lastly, the issue of technical variance should be 
considered in light of these findings. The participants in 
this study had the option of filling out the online survey 
from any computer to which they had access. Assuming 
that many chose to complete this survey at home, and the 
out- comes of this study indeed result from greater 
variation in browsers or monitors for older employees, 
organizations may wish to institute a policy of completing 
online satisfaction surveys at work only. This would 
allow the organization to control the browsers employed 
and the screen resolution settings in order to ensure 
standardized survey visualization across all employees. 
On the theoretical side, much effort has been directed 
toward delineating the domain space that constitutes the 
job  satisfaction  criterion  (e.g., Judge,  Locke,  Durham, 
& Kluger, 1998; Judge & Watanabe, 1998). The results 
of this study demonstrate that administration mode may 
interact with age to influence latent job satisfaction 
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